Quantitation of encapsidated recombinant adeno-associated virus DNA in crude cell lysates and tissue culture medium by quantitative, real-time PCR.
Recombinant AAV vectors are produced by transient transfection of mammalian cells. The virus is usually purified from a combination of lysed cells and spent culture medium by HPLC. We have developed a quantitative, real-time PCR assay for quantifying encapsidated single-stranded viral DNA (i.e. DNA-containing virions) in cell lysates and the spent culture medium. This requires extensive DNaseI digestion to reduce the amount of AAV replicative DNA, as well as plasmid and cellular DNA, to negligible amounts. To demonstrate the utility of this assay, we produced recombinant AAV in HeLa cells and five different types of 293 cells. We used primers to the EGFP transgene to detect the production of a recombinant AAV. We assayed the cell lysates and media by both our quantitative PCR assay and a functional transduction assay. The quantitative PCR assay data correlated well with the transduction assay data. Because this assay only requires standard PCR primers and SYBR Green I dye to detect the amplification of the PCR template, it will readily adapt to any target DNA sequence within the recombinant AAV genome. The recombinant AAV vector does not need to express a reporter gene, such as EGFP or beta-galactosidase in order to assay the amount of virus produced.